Background/Aims: Stomach cancer can be easily diagnosed via endoscopy, but also possible to be missed. The aim of this study was to investigate the clinical and endoscopic characteristics of advanced gastric cancers that were not diagnosed based on endoscopic examination. Methods: We evaluated patients who had newly diagnosed advanced gastric cancer that was undetected via endoscopy within the last six months. Results: Sixteen patients were included in this study. The locations of the cancers were the cardia in six cases, the greater curvature side of the body in eight cases and the antrum in two cases. The histological findings were tubular type adenocarcinoma in 11 cases, with ten cases of moderately to poorly differentiated adenocarcinoma and five cases of signet ring cell type adenocarcinoma. Conclusions: Even advanced gastric cancer lesions may not be detected during endoscopy. If a patient continues to complain of upper gastrointestinal symptoms, even though endoscopy does not find abnormal findings, repeated endoscopy and/or additional diagnostic studies should be considered. (Korean J Gastroenterol 2011;57:288-293) 
INTRODUCTION
The incidence of stomach cancer has decreased worldwide, but it remains the most common cancer in Korea, Japan and China. 1 Many patients visit gastroenterology departments with upper gastrointestinal symptoms that cannot be used to discriminate stomach cancer from various benign disorders. Because of the relatively high incidence of stomach cancer in these far eastern countries, even patients under the age of 40 must be considered for endoscopic evaluations. [2] [3] [4] To detect stomach cancer, endoscopic examination is the diagnostic tool of choice. [5] [6] [7] However, perfect diagnostic tool is not available, currently. Early gastric cancer can be missed because it is usually small and may not be ulcerated or elevated, and therefore may not be differentiated from the normal surrounding tissue. 8 In general, advanced gastric cancer is large and the lesion is generally ulcerated or protruding, or has an irregular surface and therefore, it can easily be de- 
RESULTS
Seven patients were male, and nine patients were female.
The age distribution ranged from 36 to 68 years, and the aver- Microscopically, the cancers around the cardia were moderately differentiated, and the cancers on the greater curvature side of body were signet ring cell and poorly differentiated. carcinoma, one was well differentiated, five were moderately differentiated and five were poorly differentiated (Fig. 2) .
Endoscopically, six cases were located around the cardia, and they were classified as Borrmann type III. Eight cases were found on the greater curvature side of the body, and they
were Borrmann type IV in seven cases and Borrmann type III in one case. Two cases had lesions on the antrum; one was a Borrmann type II, and the other one was a Borrmann type III (Fig. 3A) . Microscopically, the cancers around the cardia were moderately differentiated in four cases, a signet ring cell type in one case and a well differentiated type in one case.
The cancers on the greater curvature side of the body were signet ring cell types in four cases and poorly differentiated in four cases. On the antrum, one was moderately differentiated and the other one was poorly differentiated (Fig. 3B ).
DISCUSSION
In this study, more than one-third of the cases with advanced gastric cancers that were not detected with previous endoscopic examination were located around the cardia.
Because the cardia is not easily accessible during endoscopy, even with modern flexible endoscopes, lesions around the cardia are difficult to identify. To examine the cardiac re- gion, it is necessary to bend the tip of the endoscope, which causes patient discomfort. Frequent belches and retches during the examination of the cardia can be considered as a limitation that can result in missed dectection. Sometimes, the shaft of the endoscope may hide the lesion around the cardia, especially when the examiner has the endoscope in a U shape. Thus, the examination of the cardia requires special attention due to the difficulties of visualization. In our review, the cardiac lesions were not small, and they were classified endoscopically as ulceroinfiltrative types (Fig. 4A) ; therefore, on the assumption that the advanced gastric cancer (AGC) did not grow rapidly, they would likely be easily detected if they were located on the antrum rather than the cardia.
Needless to say, it is possible that there was no clue of AGC on previous endoscopy and it grew rapidly. Because this study was limited to only patients with advanced gastric cancer, the number of missed cases involving the gastric cardia may be even higher. Therefore, all endoscopists must make an effort to examine the cardia.
As expected, most of the advanced gastric cancers located on the greater curvature side of the body that were not ob- dition to the repeated endoscopic examination. [13] [14] [15] In one case, even repeated biopsy failed to obtain cancer cells from the suspicious lesion due to submucosal spreading of the cancer cells covered by normal mucosa. In that case, the cancer was ultimately diagnosed via strip-off biopsy.
Because most advanced gastric cancers of Borrmann type IV are signet ring cell types or poorly differentiated adenocarcinomas, they usually progress rapidly. Therefore, missing such a lesion may be fatal. 16, 17 The endoscopist should carefully examine the gastric body after full expansion of the gastric folds with sufficient air inflation, and fluid should be suctioned out of the body. In addition, adequate time should be spent on the endoscopic examination. In one case, the examiner performed the procedure in a few minutes and did not completely aspirate the fluid from the body; the patient was later found to have advanced gastric cancer (Fig. 6 ).
In two cases of missed advanced gastric cancers, the cancer was located in the antrum. In one case, the cause could not be found; the prior diagnosis for the other case, which was performed by an unidentified endoscopist, was a duodenal ulcer. However, the lesion observed on our endoscopic examination was located in the antrum, not in the duodenum.
Therefore, this case was misdiagnosed. The narrowing of the antral lumen by the encircling mass appeared to be the pyloric canal (Fig. 4B) , and the ulcer was mistaken as a duodenal ulcer; we think the reason the advanced gastric cancer lesion was missed in this case was lack of experience of the endoscopist.
More than one-third (six cases) of the missed cases occurred in general training hospitals. Therefore, we cannot rule out the possibility that the lesions were missed by residents in training who had inadequate faculty supervision.
However, the possibility of a selection bias exists with our da- The usual doubling time of advanced gastric cancer varies from one month to six months. One study reported that the doubling time of advanced gastric cancer was only nine days. 18 In such a case, even though the second endoscopic examination revealed a very large advanced gastric cancer, the first endoscopic examination, only a few months earlier, may have been normal.
In the patients studied, most did not complain of alarming symptoms. Therefore, physicians should be alert to any persistent upper gastrointestinal symptoms, even if the prior endoscopic examination was normal.
The limitations of this study are as follows. 1) the presence of several endoscopists, so there was possibility of inter-observer bias. 2) We do not know for sure whether AGC was present at the time of previous examination, but there was no way to exclude this limitation. 3) Although we collected data prospectively, it is ambiguous whether it is a prospective or retrospective study because we analyzed the data from previous endoscopic results retrospectively. 4) Small sample size, although even in Korea, which has a high incidence of gastric cancer, we could not collect sufficient advanced gastric cancer cases which satisfied our criteria.
Although this study had many limitations, some valuable information was procured. Because we believe that some ad- 
